Downregulation of Cyclin E Causes Cyclin Summary Disappearance in Cycle 14 Cells upon Rux Expression When mitosis is bypassed, as in some cancer cells
To address whether Cyclin E/Cdk2, which is insensitive or in natural endocycles, sister chromosomes remain to Rux [9] , modifies the response to Rux expression, paired and produce four-stranded diplochromosomes we compared the responses of wild-type and Cyclin E or polytene chromosomes. Cyclin/Cdk1 inactivation mutant embryos. Flies heterozygous for Cyclin E AR95 and blocks entry into mitosis and can reset G2 cells to G1, homozygous for HS-Rux (AR95; HS-Rux) generated allowing another round of replication [1] . Reciprocally, progeny that were either homozygous for the Cyclin E persistent expression of Cyclin A/Cdk1 or Cyclin E/ mutation (Cyclin E embryos) or carried a wild-type allele Cdk2 blocks Drosophila endocycles [ lower Cyclin E levels than wild-type embryos; nonetheever, we show that Rux expression fails to convert less, maternal supplies of Cyclin E suffice for the first earlier cell cycles unless Cyclin E is also downregu-16 cell divisions [11] .
lated. Following induction of a Rux transgene in Cyclin
Expression of Rux during G2 14 had very different out-E mutant embryos during G2 of cell cycle 14 (G2 14 Figures 2H and 2J) . Embryos laid by AR95; HS-Rux (above), there was a corresponding delay in S 15 , which was detected by labeling between 90 and 120 min after mothers were exposed to heat shock during G2 14 , and individual embryos (n ϭ 30) were squashed 3 hr after heat shock ( Figure 2B ). This delayed S 15 was patterned, a feature that is attributable to S phase occurrence secheat shock (when Cyclin E mutant embryos undergo mitosis). The squash technique did not permit genotypic ondary to a patterned mitosis [15] . Consistent with these nuclei having progressed through M 14 , they are the size classification by ␤-galactosidase staining. However, we detected a distinctive chromosomal phenotype at a freof interphase 15 nuclei and exhibit normal ploidy (similar to that in Figure 2G ; data not shown).
quency expected for Cyclin E mutant embryos (1/4): in six embryos, many of the chromosomes appeared The Cyclin E mutant embryos incorporated BrdU between 90 and 135 min after Rux induction ( Figure 2C) especially bulky, and four chromatids were resolved in some of these ( Figures 3I and 3J) . Furthermore, with a without a preceding mitosis (above). Consistent with the Figures 3D and 3G) . The observed single focus of staining leads us to conclude the observed four chromatid pairings.
We used fluorescence in situ hybridization (FISH) to that Rux-dependent rereplication results in four sister chromatids that are paired (or within an unresolved distest the ploidy of chromosomes and to follow segregation behavior at mitosis. An X chromosome probe detance from each other) until mitotic disjunction. Thus, like the squash results, the FISH analysis suggests that tected a tandem repeat of 359 bp [16] , and a Y chromosome probe detected the simple sequence AATAC two rounds of replication occur prior to disjunction. The abrupt disappearance of mitotic cyclins is generrepeat (A.W.S. and P.H.O., unpublished data). The Y chromosome probe detected a single focus in each inally taken as an indication of activation of the mitotic ubiquitin ligase APC and subsequent degradation. Since terphase nucleus of half the embryos (the males), while the X chromosome probe detected two foci in half the Rux-mediated resetting from G2 to G1 was accompanied by cyclin disappearance (Figure 1) , we speculate embryos (females), representing the maternal and paternal homologs (Figures 3B, 3E, and 3H) . In Cyclin E ϩ that APC activation occurs during resetting but that it is insufficient to promote sister disjunction in this context. embryos (ϮRux), the single Y chromosome focus and 
